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The asymmetric unit of the title compound, 
[Pd 2 (C 9 H 12 NTe) 2 Cl 2 ]0.5CH 2 Cl 2 , contains two half-molecules, 
each lying on a twofold rotation axis; each molecule is chiral 
and of the same enantiomer. This is only possible as the 
molecule has a hinged cis arrangement about the Pd 2+ 
coordination spheres. For this hinged dimeric structure, the 
angles between the two coordination planes in each molecule 
are 21.59 (4) and 22.10 (4)°. This hinged cis arrangement also 
allows the two molecules to form pairs linked by secondary 
interactions between the Pd and Te atoms of an adjoining 
molecule, leading to a tetrameric overall structure. C— H- ■ -CI 
interactions consolidate the crystal packing. 

Related literature 

For related structures of bridged dimers of palladium medi- 
ated by Se, see: Brown & Corrigan (2004); Chakraborty et al. 
(2011); Dey et al. (2006); Ford et al. (2004); Kaur et al. (2009); 
Morley et al. (2006); Nakata et al. (2009); Oilunkaniemi et al. 
(1999, 2001). For Se/Te-bridged Pd dimeric structures which 
exhibit either a hinged or cis arrangement of ligands about the 
bridging plane, see: Kaur et al. (2009); Oilunkaniemi et al. 
(2000); Chakravorty et al. (2012). For the synthesis of the title 
compound, see: Chakraborty et al. (2011). 




Experimental 

Crystal data 

[Pd 2 (C 9 H 12 NTe) 2 Cl 2 ] -0.5CH 2 C1 2 
M, = 1699.51 
Orthorhombic, Pl{l{l 
a = 14.035 (2) A 
b = 14.842 (2) A 
c = 12.3188 (16) A 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.615, r mM = 0.746 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.102 

S = 1.06 

5506 reflections 

254 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



0.5 (CH 2 Cl 2 ) 



V = 2566.0 (6) A 3 
Z = 2 

Mo Ka radiation 
li = 3.95 mm~' 
T = 100 K 

0.32 x 0.26 x 0.18 mm 



36521 measured reflections 
5506 independent reflections 
5148 reflections with / > 2r/(7) 
R<„, = 0.050 



Ap max = 2.12 e A 

A/Cw = -0.90 e A~ 3 

Absolute structure: Flack (1983), 

2355 Friedel pairs 
Flack parameter: 0.06 (4) 



D-H-A 


D—H 


H-A 


D--A 


D-H-A 


C1S-H1SA-C11B 


0.96 


2.87 


3.827 (9) 


173 


CSA-HSAA-CllA' 


0.95 


2.91 


3.778 (9) 


152 


ClA-HlAA-aiA 1 


0.99 


2.73 


3.681 (9) 


162 


C9A-H9AC- ■ CllA 


0.98 


2.70 


3.313 (10) 


121 


C1B-H7BA- ■ CUB" 


0.99 


2.77 


3.746 (10) 


169 


C1B—H1BB- ■ CHS" 


0.99 


2.75 


3.514 (10) 


135 


C9B—H9BB- ■ CUB 


0.98 


2.67 


3.300 (11) 


123 


Symmetry codes: (i) x + 1, 


-y+h-z- 


- 1; (ii) -x + |, y 


- 1 -z + 2. 





Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Bis{/'-2-[(dimethylamino)methyl]benzenetellurolato}bis[chloridopalladium(II)] dichloromethane 
hemisolvate 

R. J. Butcher, T. Chakravorty and H. B. Singh 
Comment 

The coordination chemistry of transition metal complexes with both organoselenato and organotellurato ligands is a rapidly 
growing area due to the ability of the resulting complexes to find applications in materials science (Morley et al, 2006; 
Ford et al, 2004), and investigations of oxidation additive to low valent transition metal centers. In addition to this, organ- 
otellurium compounds have been used in catalytic carbon-carbon formation. Bridged dimers of palladium mediated by Se 
(Nakata et al, 2009; Chakraborty et al, 2011; Oilunkaniemi et al, 1999; Oilunkaniemi et al, 2001; Brown & Corrigan, 
2004; Dey et al, 2006,) or Te (Oilunkaniemi et al, 2000; Kaur et al, 2009; Dey et al, 2006; Chakravorty et al, 2012) 
have been previously reported. Such dimers involving two square planar coordination spheres can adopt either a coplanar 
or hinged arrangement. The arrangement of the donor ligands with respect to the bridging plane can be cis or trans. In 
the case of a hinged cis arrangement the possibility of chirality exists. While the majority of previously determined Se/Te 
bridged Pd dimeric structures are both coplanar and trans, there have been a small number which exhibit either a hinged or 
cis arrangement of ligands about the bridging plane (Kaur etal, 2009; Oilunkaniemi et al, 2000, Chakravorty et al, 2012). 
Of these, only that by Chakravorty et al, 2012, which is the Se analog of the title complex, has resulted in a chiral complex. 

The title compound, bis[(J.-2-tellurolatobenzyldimethylaminochloropalladium(II)], hemi(dichloromethane) solvate, 
Ci8H24Ci2N2Pd2Te2 0.5(CHCi2), crystallizes in the chiral orthorhombic space group, PlylyL. The asymmetric unit con- 
tains 2 half molecules, each lying on a 2-fold axis and each molecule is chiral and of the same enantiomer. This is only 
possible as the molecule has a hinged cis arrangement about the Pd coordination spheres. For this hinged dimeric structure 
the angles between the two coordination planes in each molecule are 21.59 (4) and 22.10 (4)° respectively. This hinged 
cis arrangement also allows the two molecules to form pairs linked by secondary interactions between the Pd and Te of an 
adjoining molecule leading to a tetrameric overall structure. This hinged cis arrangement also allows the two molecules to 
form pairs linked by secondary interactions between the Pd and Te of an adjoining molecule (Fig. 2) leading to a tetrameric 
overall structure. Apart from this the Pd — Te, Pd — CI and Pd — N bond lengths are in the normal ranges. 

A previous polymorph of the title compound has been previously published (Kaur et al, 2009). While this crystallized in 
the non-centrosymmetric space group, P-42ic, it did not result in an enantiomerically pure compound as the symmetry of the 
space group generated the other enantiomer. Thus this is the first example of a chiral dimeric tellurium bridged palladium 
compound to be structurally characterized. In both instances, however, the asymmetric unit is chiral. We believe that it is 
the desire of the dimers to associate which then requries the molecule to adopt the cis hinged structure which has lead to 
this inherent chirality. 

Experimental 

The ligand and complex were prepared using previously reported methods (Chakraborty et al, 2011). The reaction time for 
the synthesis of the tellurolate complex was 2 h and it was crystallized from chloroform/hexane as reported earlier. However, 



sup-1 



supplementary materials 



when the reaction was run for 30 min following the reported procedure and crystallized from dichloromethane/hexane (2:1) 
at ambient temperature the complex crystallized in a different space group which is chiral. 

Refinement 

H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H distances 
of 0.95 - 0.97 A [C/ iso (H) = 1.2£/ eq (CH, CH 2 ) [£/ iso (H) = 1.5C/ eq (CH 3 )]. 



Figures 






Fig. 1. The structure of one of the two molecules of the asymmetric unit showing the hinged 
cis arrangement of the two Pd coordination planes. The two halves of the molecule are related 

by 1 -x, 1 -y, z. 



Fig. 2. Shows the association of two dimeric units into a tetramer via matching and comple- 
mentary secondary interactions between the Pd and Te of adjoining units. These interactions 
are shown by dashed lines. 



Fig. 3. Packing diagram of the title compound viewed along the b axis. Te- 
secondary interactions shown by dashed lines. 



-Pdand C— H-Cl 



Bis{u-2-[(dimethylamino)methyl]benzenetellurolato}bis[chloridopalladium(ll)] dichloromethane hemisolvate 



Crystal data 

[Pd 2 (C 9 H 1 2 NTe) 2 Cl2] -0. 5CH 2 C1 2 

M r = 1699.51 

Orthorhombic, P2\2\2 

Hall symbol: P 2 2ab 

a = 14.035 (2) A 

b= 14.842 (2) A 

c= 12.3188 (16) A 

V= 2566.0 (6) A 3 

2 = 2 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 



^(000) = 1588 

D x = 2.200 Mg nT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 9437 reflections 

6 = 2.7-26.9° 

H = 3.95mm _1 

T= 100 K 

Prism, yellow-orange 
0.32 x 0.26 x 0.18 mm 

5506 independent reflections 
5148 reflections with I> 2c(I) 
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graphite 
co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.615, T max = 0.746 
36521 measured reflections 

Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(7^)] = 0.039 

wR(F 2 ) = 0.102 

S= 1.06 
5506 reflections 
254 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




PdlA 


0.54346 (4) 


0.37839 (4) 


0.59921 (5) 


0.01520 (13) 


TelA 


0.61163 (3) 


0.53491 (4) 


0.62387 (4) 


0.01511 (12) 


C11A 


0.45795 (17) 


0.24470 (15) 


0.5665 (2) 


0.0284 (5) 


N1A 


0.6857 (5) 


0.3197 (5) 


0.5763 (6) 


0.0184 (15) 


CIA 


0.6689 (6) 


0.5129 (6) 


0.4639 (6) 


0.0177 (18) 


C2A 


0.6399 (6) 


0.5658 (6) 


0.3784 (7) 


0.0206(17) 


H2AA 


0.5937 


0.6120 


0.3876 


0.025* 


C3A 


0.6813 (7) 


0.5486 (6) 


0.2777 (7) 


0.025 (2) 


H3AA 


0.6611 


0.5822 


0.2163 


0.030* 


C4A 


0.7500 (7) 


0.4848 (6) 


0.2654 (8) 


0.028 (2) 


H4AA 


0.7786 


0.4756 


0.1964 


0.034* 



R int = 0.050 

©max = 27.0°, 0 m i n = 3.1 c 

/j = -17->17 

£ = -18^18 
Z=-15^11 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0501.P) 2 + 22.7234P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 2.12eA" 3 
Ap mi „ = -0.90eA" 3 

Absolute structure: Flack (1983), 2355 Friedel pairs 
Flack parameter: 0.06 (4) 
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Atomic displacement parameters (A 2 ) 



u n u 22 u 33 u n u n u 23 

PdlA 0.0164 (3) 0.0155 (3) 0.0137 (3) 0.0010 (2) -0.0010 (2) 0.0024(2) 

TelA 0.0151 (2) 0.0183 (2) 0.0119 (2) -0.00024 (19) 0.00035 (18) -0.0012 (2) 
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-60.2 (3) 




CI 1 B— Pd 1 B— Te 1 B— C 1 B 


88.6 (5) 




Te 1 B '— Pd 1 B— Te 1 B— C 1 B 


118.7(2) 




Te 1 A'— Pd 1 B— Te 1 B— C 1 B 


-160.1 (2) 




NIB— PdlB— TelB— PdlB' 


-165.28(19) 


d 1 £5 rfl 1 £5 1c 1 -D rQ 1 Jj 


-16.5 (4) 




Te 1 B '— Pd 1 B— Te 1 B— Pd 1 B' 


13.59 (4) 




TelA'— PdlB— TelB— PdlB' 


94.77 (2) 




NIB— PdlB— TelB— PdlA 


93.54(19) 




Symmetry codes: (i) -x+l, -y+l, z; (ii) 


-x, -y+l, z. 




Hydrogen-bond geometry (A, °) 






D—H-A 




D — H 


CIS— H1SA-C11B 




0.96 


C5A— H5AA-C11A''' 




0.95 


C7A— H7AA-C11A''' 




0.99 


C9A— H9AC -C11A 




0.98 


C7B— H7BA-C11B' V 




0.99 


C7B— H7BB-C11S' V 




0.99 


C9B— H9BB-C11B 




0.98 


Symmetry codes: (iii) x+1/2, -y+l/2, -z 


+1; (iv) -x+ 


1/2,j>-1/2, 



TelB'- 


— PdlB— NIB— C8B 


-108.7(15) 


TelA' 


—PdlB— NIB— C8B 


-19.3 (6) 


C11B- 


-PdlB— NIB— C7B 


-155.8 (5) 


TelB- 


-PdlB— NIB— C7B 


18.8(5) 


TelB'- 


—PdlB— NIB— C7B 


9.7(19) 


TelA' 


—PdlB— NIB— C7B 


99.1 (5) 


PdlB- 


-TelB— CIB— C2B 


-114.6 (7) 


PH1 R' 
r til D 


TpIR P1R P7R 
— ici d — v. ir> — v. _ [ j 


-18.2 (8) 


PH1 A 


Tp1R P1R P7R 
— ic ir> — v. ir> — v. _ [ j 


1 dfi 1 (f\\ 

1 H-U. / I.U ) 


PH1 R 


TpIR P1R PfiR 
— ici d — v. ir> — v. i ) [ j 


(.(. f. (f.\ 
UU.U f 


PdlB' 


—TelB — CIB — C6B 


163.0 (6) 


PdlA- 


— Te 1 B — C 1 B — C6B 


-32.2 (10) 


C6B- 


-CIB — C2B — C3B 


0.5 (14) 


TelB- 


-CIB — C2B — C3B 


-178.3 (7) 


C1B- 


-C2B — C3B — C4B 


3.7 (14) 


C2B— 


-C3B — C4B — C5B 


-4.8 (14) 


r^R 




1 .0 


C2B- 


-CIB— C6B— C5B 


-3.4 (13) 


TelB- 


-CIB— C6B— C5B 


175.4 (7) 


C2B- 


-CIB— C6B— C7B 


175.1 (8) 


TelB- 


-CIB— C6B— C7B 


-6.1(11) 


C4B- 


-C5B— C6B— CIB 


2.3 (13) 


C4B- 


-C5B — C6B — C7B 


-176.2 (8) 


C1B- 


-C6B— C7B— NIB 


-72.2(11) 


C5B- 


-C6B— C7B— NIB 


106.3 (10) 


C9B- 


-NIB— C7B— C6B 


-72.4 (10) 


C8B- 


-NIB— C7B— C6B 


168.3 (7) 


PdlB- 


-NIB— C7B— C6B 


50.6 (8) 



YL-A 


D-A 


D—H-A 


2.87 


3.827 (9) 


173. 


2.91 


3.778 (9) 


152. 


2.73 


3.681 (9) 


162. 


2.70 


3.313 (10) 


121. 


2.77 


3.746 (10) 


169. 


2.75 


3.514 (10) 


135. 


2.67 


3.300 (11) 


123. 



-z+2. 
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Fig. 3 
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